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>/rl >t i ^ 7G 1^ ^ >.tL ^ ^ 70 ' i ^ 4 t >;tL >^ ± ^ it ^ 't li: 

4^ € >A it ^ ^ 1^ € ^?^L «g ^ II it # ^ T - € ^?^L ^ ^ ' 
^Js ^"f ^ T - yAmfy m ^ ^ ^ A ^ ^ ^ ^ ^ 
yA 




A current drive system with high uniformity reference current arid its 
current driver are disclosed. Each current driver has a current reference 
generator unit and a current mirror unit, wherein the current reference 
generator unit has a current regulating parameter and the current mirror 
unit has a current copy parameter so that the current reference generator 
unit generates a current based on the current regulating parameter and the 
current mirror unit generates a reference current for being applied to to 
the current reference generator unit of the next current driver for use as 
the input current of the current reference generator unit of the next current 
driver. 
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(-)4^#^§^^Ai^ffiI^ : g| (3)» 

€>:^L^ti^^ 31,32 "^ykM. yt 311,321 

$^ ^ yk A ^ 3111,3211 $^ ^ 7k M. ± ^ 7t 3112,3212 

t^/H^-^it 312,322 70 4^^^ 3121,3221 

•t >:??L^-¥- 7t ^ 3122,3222 

#1 - s^m^^^b^^^ ' ^«7r:^^j||7r:#B^i^;^6«;>fb^ 




m^^^^^^ ' SI lib il ^1?. Jl ^ ^ - il # 

10 ^^/^n^^m ' stm ^^^"f ^ ^^SLi^zB. o # &t # # it -I?- 

^^^^mmf^^M^^ ( CRT ) ^ m ^ ' ffij CRT ^ 7F 

© m 7F ^ ( <?-J : B^a II 7F ^ ( LCD ) - ^ M:^'^^^ ^my^ 
H ( OLED ) ) ^ -f^ - 

15 m 1 mn^uM^^mTf^n^sL^^^m ^ ^ mif^ ^ 

^ll-m^mmf^Bi Source Driver) 12 - ff^^mf^ B ( Gate 
Driver ) 13 iU. ^ 1 4 ^ ^ # to # ^ ^5. » # 

11 J:.^i^^ ' t^^m^^m%n 12 X^4>f^ t 

20 n ' ffl j-x # t 4ir A ' m^mi/] B is ^k^m a ik 

^ 11 TF ® 11 t 6^ ^i^ B^B ^ -f- # ^ 'h^ » -^^n ' ^ 

^ -f^ HI ^ ® 11 ' M'j m ^ 6^ ^ m 

mm>mm$/j n 12 ^ ^ 'i^ ^ m $^ ^ )^ ^ " 
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^'^'ikmtfi i^i-ffP : OLED ^^m-'^^Bi^m^ij^^^t » 
m^mmm'S^^mA^^nm^^^t,B. « j-x -f^ # ^ t 
Jt — ' ^-^yk^mt^^^^^ • ^ mm n % ^ n ^ 

if 6^1 4 S ^ '14 » 

# # # € >^ ^ i^. ^ 4S H 21,22,23 ^ *^ A € >.tL 

IS] . ^jj .>fr >f^. # * ^ # € - 5ft. » %^A^iM^mmm n 

10 21,22,23 ^ 1^ # t >.1l it 't it ^ ^ #'J f: ^ ( # ^ € 
m) JBL^m^%^S. i $-^-^\^3.) 211,212,213 i ' ^ 

f/j n ^ ^ m ' s itb )if -fit # ^ 1: ^ ^ ^ 

15 21,22,23 ^ ^ #'J € ^ ^ # ^ - ^ ♦ ^ € P^B- 
211,212,213 -^Mj^^h^ ' i:x-:^^m^$-^'^ilk ' -fal^^ 
It >^ t I^-a- <t ^ ^ 4^ IS] ' ^ ^ ^ 'fi +/- 1 %~+/-5% ' m 
lib -fit # 4- -fSl € >JSl ^ ^ ^ tif ii 21,22,23 ^ ^ 4" f: >/il ^ 

20 -fi it i-X _L ^ ^ ;f/f >^ 6^1 i^J ^ 'fi ^ 4^ " 

0 lib ' -ko iik^ ^ ^ 'A A ^ mff] n ^ $- =^ % A ''^ 

' j-x it i'J $it -fi t © ^ '1-4 ^ f: >A ^ ^ ic. - 
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}k ^ 1^ }k JSL ^ 'A mtb n > # tfe # -fsi t -^k m 

>^ 1: >7lL|g ^ ' & ^ : - ^ - € >iil 4g H ' #. ^ # — 

Ttm i-X ^ it - :^ IS. # 4^ € >7li Irem - :^ - ^ # 
^ ' ^ t ' II = Kl*Iref ' Yil^i^^ - ^ykM. 

>:;iLll ' i:JsM.ik-%^$-^% >AI2= K2*I1 ' * t ' K2.^ ^ 

^ ' * :t ^ ^ # 4^ t >t it it ' -1^ ^ -r^ ^ 4^ t >^ 

15 13 = K3*I2 ' * t ' K3^ ^ € >/n.>t ^ 70^ t >:?^L 

^ ' J-K2*K3 = 1 « 

^ ^ ^ ^ — T - € >A ^ a ^ — t >)ii ^ ti? f , .^4 ' 

20 -^'^'^yAM.^^yt ' ^ - ^ # # t >:;fL Iref ' . a ^ t. 

- ^ - ^4" € = Kl*Iref ' ' Kl^i^^^ "^yJ^A ^ 

^- 7t^ %ykm^ ' JSl - 7t ' ^ ^ ^ - 

€ ' i-X >t ^ - :^ — #4^ t >.fLl2= K2*I1 ' ^ t ' K2 

€ >.tu ^ Tc >:jfL li # ' JL ^ ^ — # # € >:^L i2ffi jx 
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m^M.T - '^yAmtf] B ' ^ n T - mtb n ^ $^ ^ 

•^'TkM-^^Tt^M-dL-n^^^^ >:?fLl3= K3*I2 ' * t ' K3 
^ ' XK2*K3 = 1 - 

5 

^ m^^^n^f^^'^i^m » # j-x # € ^ ^i- ^ ^ 
( OLED ) ^ ^ ^ ±. ^ 9. m mtfy m m>mm% n ) ^^ ^ iH ^ • 

10 :^^^n m.^.mm ' -fat 1131,32m 

70311, 32m- ii:>jii^#7t3i2, 322 ' ' % -■m^ykm'^ 

PJL Rref ' it ii^ # ^ ^ pa. Rrem # # € >S Vref ^ -f^ # ^ 4^ 

15 ^>;tl>t4.-?-7t311^>ti'-#^t>'^ Iref ' a ifii it ^ 

'^n-M.!k$-^ € >Aii ' ^ m € >;iLirem #4 ^ ^^tii^ fai 

Rref^ M.^^^ -^'A Iref > W # ffi # -fil # # € IS. . ID 
* ^ ^ 'li ^fn ^ //t >^ :t 4^ #- 4^ € >7S. ^ 15] F»1 ^ « 
20 € >.1l II: # 7C 312^ 1^ T^i^ 3121#, # ^ t >7tI >t ^ ^ it 

311:^1^ li} i^fe 31 12;fa ' € 70312:^1^ it} 3122m 

^^-^'f®l:>;1l^t&ll 32 6^j|^#^';?S.a^-¥-7t321:^lt7^Ji^ 
32inait^ ° ^^'^^•^L^ it # 70321^$^ £Ui«^3212#i€>,1l^ 
^ 7t 3224L^>wJ^ 322Mi ' € ^ it 3 2 2 |# ii| 
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3222^ zi, 4^ M. T - M 'A mt/} n ^ ^ ^ }A M. ^ ^ 7t ^ 

^ ^ m ' i-x -ft # ^At.yAmm n 32^ $^^'\^^ ^At: >A m m 

5 ^$,$-^%A Iref • ^^^^m.^^-^ Iref^ jjxi a 51 -f^ > 
^m^A^%'Am%^^3\,32^^^^n'^A'^^''^f^ ' )lf;^Tit 

^ ^ - ^ID € >7il ^ ^ 3 1 t ' # 4^ t >A >t ± 7t 3 1 , ^ 
it ^ # a Vrem # # € la Rref ^ ^ 4^ € >:^l Iref ' ^ 
10 ffij it * 1^ € >t it 1^ 4^ € >7il II ' -ft € >.1l li II 3 U& 1^ 

J-X^ti^^^^^^lt^ifeillTFll (OLED) . ' 

€ M Vref -r A € 5^ ^ ^ * € t<7 ^ 3 1 m a i ^ # 
^ll^^jf.^^ft^o ^ ^ ^ ^ ^ yA M. ± ^ K.311 A ^ ykm ^ $- 
15 ^Kl ' lllitb^|^iij:^#4-l: >.lLll=KlxIref ' ^ ^ -f- it 3 1 2 

* * - € ii # K2 ' a^t^^- ^ %yk^l2 = 
K2xll' m^ykm^ ^^Kl^t^-^yA^lU $^^K2:Z,X^h-^ ^ 

* i: It ^ ® ^ tb ^ ( w/L fcb <iL ) ^ ^ f J » m^m^t$-^% 

yki2^i^M.T -'nt.yAm^n32^$-^%':kM.^^7t32\ ' 

20 a^'f ^ ^ Iref - 

* t >.1t ^ 3 1 ,32#, ^ $ fl^^ ' 4^: # 4- t >^ ^ it 

321# yA >^ € >/fl#;-¥- 7t3l24:.^ it! >7ll > 

€ >A>t :t 70 321 a m 7t312^/fl^ iil ^ € >JiL 

n-f^ ^^^^%yA Irefo # ^ f: >t i it 32 1 -Tl^ :^ - 
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t^^#^K3 ' J'X'ft^^llr itJ ^#4- € >:?fl-^I3 = K3xI2 ' 3.$- 
=^ "ikU^ ^ A- m ^ ^ $- ^ % ykU^ X A- > ^f-? ^ I3=I1=K2 
xI2=K2xK3xIl ' ^pK2xK3 = l « 0 ilb ' # * t5: ^ ^ # JIL K2 
^K3 ' j;<'f^.#K2xK3 = l ' ■^r-f^.^l^ ^ € >7Sl«St& ^ 31,324L 

- ^ ^m'&j ^ 'A i^x ^ ^ % 7f^ n ( oled ) 4^ 

®;fe^h ' € >A^^ 7t322 ' ^ € >7rl ^ ^ to 322 

>t^-^#«';^Ll4'j;<3ll5.^1|>7fL«it*^32i4:#:^T-'f®l: 
10 >.tL |g H ( Bl ^ 7F ) ' ^ t ' t tL 322^ ^ - ^ 

® 4il^ 7F ^ j.'Ulg ^ H 3 1 ,32^ 1^ # f: >.tL a ^ 7t 3 1 1 ,32 1 

^#^^tj5^^:t*7t311#. *^#;&AII3112^P^^>i^ 
15 ^t^^nm$t'^^a^ (MOSFET) 3 1 14,3 115,3 116,3 11 7//f^* 

# € 'A Iref# # * i4 -^^ ^ # # t lia Rref ( # # € la 
RremP^^ iL-fb^- ^^^^^ B^a lt3115:^#.;jS;fa ) 

^it#;I^A^3112:^iL;fg|t^J^;fiit^^^l^# t a Vref^^ 

^3116,3117:^^ i € ' *t ' 

AU^$-^%Alrci^fii^^^ (Kl) #,-«l#:P5i} ^4 ^-fb 
^ ^It^^t € B^a^3114,3115Ji^^P^ ^4 iL-fb^ 
t B^a It 3 1 1 6,3 1 1 7^ fal 60 ® # tb -(i. i!?. ^ » 
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11^ 3 125,3 126,31 27,3 128/*/f;f^^^ $ ^ € >Jfl^ ( Cascade 
Mirror) ^ 5|- ' ^ 71312:^^ ^ 7^12^ % yM.ll 

(K2) ^^ms^Tt^ (MOSFET) ^^H^^^ 
5 }k :^ ^ <fl-kp ^^^M $.^t^ ^limt^'^ B^9^3126^N^^ 
Mt $.^t^ ^^m^"^ B^alt31284L® # tb<iL « 

IS] ;|=|^i«!i ' ^ykm^ n 32^$-^% >7?l >t ^ -f- it 32 1 * it 
#;&A^3213a^P3^^>ilL'fb^?^ltJ#^^€a^Blt 
3214,3215,3216,3217;5;f^t^ • -fa * ^ # # # 4^ 1; PJL » 
10 rJn;!:*^^:^ — ,^^€>,1l^^7L312>t^^l^#€>'^I2a.t^ 
-#4-€>.fLl3 ' J.t >j5lll;-?-7t322' * t > I3=K3xI2 • 

Ii3214,3215 J-X >S.P3il ^>iA^b-fa|'^#^€ b^b It 32 1 6,32 1 7 
® # tb <t ' S ilb -r it 1^ ^ € >.tL m # ^ K2# t >^ ^ 
15 #^K3^ A'h 3K^^#K2xK3 = l ' i^X it.^- ^ ^ % yAU ^ 

ms^TT^ ^^^n £K x^'Am^^ n3\,32,33^%'Am^ 
%m.myr^^^m ^ ^myr^^- %yAmffj ^ 31,32,33 ^ 

^ ' JL^ ^ fl^^ a ii^ Pg.f'J - 1^ # € >:?iL^St{f H 31,32,33it>fll 
20 t ^'J ffi - ^ 4^ € FJ- Rref( € >A ^ H 3 1 # 4^ € >7ll >t ^ ^ 
7t.^lt^i^3111|^|^^tPJ- Rref;fa it # ) ^ — M 4a fS] ^ 
f: Vref ' J.#-t>??L^t<?^31:^€-;?Sl^-?-7t^lliiBi^3122 
i% - in % Am% n 32^ ^ A A ^ ^ yt ^f^, 
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yk^^m ' m 3t ^ m mffy ^ ^ ^ ^ i ^ ^ •\± - 

Ji iil^ « ^ 3 1 ,32 t 6^ ^ >i a 'fb ^ ^ It i# Sfc l: It 

-^^If # -f^C^N^ ' ^m^'^S^TFt^m ' ^tt#B8, @|6 

it K *f ^ - 4^ € ^ ^ 6:^ € 5^ 6<j i*: ^ Bfl i-X 
t^L B-^ » € >AlSt<f ^ 61^ T tL^ A ^ ^ ft 613.'^ ykm, 

10 I^^Rref' ' 1^4- 1: ^ 70 61 * ^ A H 615^N 

3!} ^4 ft.'fb^ ^It B^a It611,612,613,614^;r^^^ ' t 

621,622,623,624^/f^#il» S |^ 4 € j5il it it 6 1 ^/f # ffi 
vifL-fb^t^lt^^^B^B^^Jt^N^ ' laRrem^ 
15 it^^a^^i-f^ m>S (Vdd) ^N3^^>i a-fb^al^ltit^t^B^B^ 
6114^/^;ja:^Fa1 ' ^4 iL^b-f € B% ^612,614 

^>^.^16 ^^iib ' ^4 iL-fb ^ ^lt#54: t B^B It 621,623:^ 
;^ Ijj ^gt. ^ :n ^ ^ ( Vdd ) ^ » 

20 m^fx ik^tSLM- ' X # t ^ ^ ^ ^ -to f: 5^- it # ^ 
JL -f^ S ' * *^ >^ ^-^ J^b #. # A dr ^ . i^r ^ ;5,o j,x 

^ i-x _L t%. ' ^ # -fr € >:^L ^ n ( ^ m. 

W3 n ^^mWj ) ^ ik Sl ^ ^ yA A ^ ^ 7t M 'ikm. 
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^ 7t ' a it € j'Jii ^1. m # ^ ^ t j-^L 1^ ^ # 'f^ # ^ f5] m 
m ' J-X it - 6^1 ill 7F ±j o 

J:- it ir ^fe #J 'ffi #. >^ 7 ^ ^ 1^ B-^ ffij ^ rf^ e> ' ^ # ^/T 

5 ± m ^ ^ ^'J le. SI i >!i iX t tf # H g| ^/t iilt ' tfij >(t pg. 

^ J:, it 1^ ^fe -f?'] " 



[ Bl ^ ftl # ] 

^ ® ill 71^ H Ik M.^ ^^Tf: ® » 

10 ffl 2#, t € >7ll ^ x^. ^ ^ ^ 7F :fe SI « 

Bi 3#. ;^ # - -fi * ^}^^ m,^^m » 

ffl 4#, #, # - IS. -fi ^ ;5fe <?'J ^ l: -^J^ ^ ^ ^ € 

SI 5;^ # ^ -fi * -fJj ^ -flD € ^ ^ ^ it # :t BI «> 
15 SI 6#. ;^ # - lit 'li ^ #J € 5i ^ l: 5^ 

BI » 



[ ® Mi 1^ a^ :i 

is ^ 11 }^.mmif] B 12 

F^*B^t<?ll 13 fef'J^ 14 

€ >.1l ^ if> |g ^ 21,22, I^T^tia 211,212, 

23 213 
t iJll^ti^ ^ 31,32,41,42,43,6 

t >JrL>t ^ 7t 3 11,321, 1^4^ t wtL>t it 3111,3211 
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51,61 -^TC^^^J^ 
$-^'^ykA^^7t3\l2, ^y^m,^^ 312,322, 
^L^ibi^ 3212 62 

A ^ 3113,3213,615 
l^^^M^^t^^ 3114,3115,3123,3124,3214,3215, 
B^B^ 611,612,613,614 

^4 ^-fb 4- 3125,3126,3127,3128,621,622, 

ItJt^liB^B^ 623,624 

t >:?fL^-^7t4L 3121, ^ it ^ 3122,3222 

m^i^ 3221 
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5 - Iref^ - % - > * t ' II = 

Kl*Iref' Yi\^n%-$-^%'7kM.!k^-yt^%'}km^$-^ ' 

# € >^I2= K2*I1 ' t ' K2^ t^^-t5;^#:-^7t4L^>:jll^ 

# 7t ' ^ # € ^ i 7t ffi a # ^ — # # ^ 

12 » Ji^ - :^ =. 1| w1lI3 = K3*I2 » ^ t ' K3A ^ -^^ 

##f:>.tLa^-^7t4Li:>Ai^^#^ ' xk2*k3=i « 

K1=K3 ' K1*K2=1 o 

20 4. t # ^'J 1^ SI ^ 1 m idk ^ t #L IS ' * t ' 

^ - # 4^ t >/il >t :t 7C. :t - # 4^ € ' 

> la 1^ - # 4^ € M ^ >t ^ ^ # 4^ « >Xl Iref ° 

5. :i(o t tt # ie. S ^ 1 ^/r idt ^ € ^ ' * t ' 
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10 8. d(o t * ^'J ie, ® ^ 6jM m iili ^ t «g 1^. ' ^ t ' 

t^^ - 7tA^ ^i^m ^ ^'^ ^afl ' i-x ^ ^ 

15 10. t tt .f. ^.J if. g| ^ 9 ^/f € ^ ^ ' ^ 

t ' # ^ € B% ^ ^ J a 'fb ft ^ ^ € B^B ^ » 

11. t tf ^ f'j $1, gi ^ 9 m 54 ^ f: >:??L IS t(? ut, ' ^ 
20 i-^^ — 1; ^jH ^ ti? m. ' ^ ^ yA ^ m ffy - m ^ 

- -^yAA 7t ' >t - ^ ^ 4- f: Iref ' 

J-X J. ^ - ^ - 1^4- € >AI1 = Kl*Iref ' ^ t ' 
yA A ^ ^ ^ ^ y^m ^ ^ : j-x >S. 
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5 =.:|^#€>7SlI3 = K3*I2 ' ' KSM^T-^ykmt^n 

^$-^%y^^.M.^^7t^%yAWi^$-^ ' JLK2*K3 = 1 » 

# ^ € >.tL ;t i * 70 # * - 1^ # € ' # j-x # # i: 

K1=K3 ' K1*K2=1 » 

15. -kp f n ^ 12mm ^^'^yfiimff) m ^ ^ > 

^ ' iU. Iref » 

# ^ - ^ B% It #> P ^ ^ 4 IL 4^ 3^ ft # $t € B^a It » 

17. t tt^^'J^g) 1^ 153imilL^€>7ll«i$«r H ' * t ' 

18. -ko ^ n ^'i ^ m ^ 12m m ^ % n ' ^ » 

t ^ 7t :t ^1 tt 'fiil ^ € B^a It ' a fli ^ t >/iL ^ t - 

19. -ko ^ n ^ ^ m ^ ism m ^ n ^ ^ f • 

# ^ -ri- € a^a It >^ ^ yi ^ -fb ^ It i# ^1 t a^a It " 
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